To assess the effects of immediate and delayed loadings of dental implants on the overall quality of life (QoL) of patients.
T he introduction of the osseo-integrated implant is considered as one of the greatest breakthroughs in the clinical dentistry. The treatment of replacing missing teeth with removable or fixed partial dentures was the only treatment before the advent of implants. Recently, numerous new dental implants have been developed. The latest treatment protocol for osseo-integrated implants includes an unloaded healing period of at least 3-6 months before the implantation of prosthetic superstructure and functional loading. [1] [2] [3] [4] A number of factors are needed to be considered, when treatment, planning, and management is carried out for a tooth; the periodontitis factors include the condition of pulpal and periodontal, tooth storability, bone quality, tooth color, and bone quantity as well as the condition of the soft tissues. [5] [6] [7] Patient-related factors such as aesthetic demands, systemic, mental and oral health, ease and treatment perceptions. Treatment-related factors such as the perspective for procedural complications, costbenefit ratio, and the treatment outcomes. The term "health-related quality of life" is now extensively used and accepted worldwide. Interest and concern in the outcome of oral health problems have been the theme of significant research activity for nearly a decade. It is because the tooth loss can have detrimental effect on the life of the individuals, particularly psychological. These include loss of confidence in the individual, lack of interest towards formation of close relationship, hiding teeth or completely avoiding laughing in public, partially when the tooth loss is in anterior teeth. 5 The dental implant plays a significant role in the replacement of single tooth especially when it is desirable to avoid involvement of the adjacent teeth that have no caries. The patient desires that their lost teeth should be replaced as early as possible to continue their normal life without any psychological trauma. The dental scientific community has given significant attention to the patient-centered outcomes and impact of oral rehabilitations on QoL. A recent study has shown that physical disability and functional limitation were significantly higher among the patients with delayed loading; whereas, social disability was significantly higher among the patients with immediate loading. 6 Moreover, high functional limitation was reported in shorter follow-up that is less than 5 years. Another study has shown that immediate loading with fixed prosthesis within maxilla comes out to be a successful outcome based on the choice of implant and choice of surgical/prosthetic treatment. 7 Considering this, the policymakers and oral healthcare professionals have recognized that the assessment of oral health outcomes plays a vital role in planning oral health care programs. The patient-based outcome measures play an important role in clinical decision making. Moreover, the clinicians and researchers require specific instruments for assessing the outcomes. The patients may be benefitted as a result of shift from clinical longevity towards the assessments of health status. It is significant for the clinicians to proof that measurement of health status plays an important role to improve patient care in providing services. Additionally, the existing study's focus is primarily confined to the study of bone density protocol, the aspect of QoL of patients remains a novel subject. 8 Similarly, the previous studies followed a small time frame such as 6 months limiting the application of the study results. 9 Therefore, the purpose of this planning is to review the current status of oral health QoL in the light of latest developments in the field. The present study has evaluated the immediate and delayed implant loading into the extracted site and its effect on the QoL in pre-and post-insertion period.
Hypothesis. H 0 : There is a significant impact of immediate loadings of dental implants on the QoL. H 1 : There is a significant impact of dental implants loadings of dental implants on the QoL. H 2 : There is no impact of both the factors on the dental implants on the QoL.
Methods. The experimental study was conducted in the Department of Periodontology Clinics, Faculty of Dentistry Hospital, King Abdulaziz University, Jeddah, Kingdom of Saudi Arabia. The study was conducted from November 2013 to August 2016. The study recruited 24 patients (10 males and 14 females), aged between 18-60 years (Figure 1) . The sample size was calculated on the basis of prospective random control studies.
The study has used power calculation to estimate the total number of respondents, who are likely to be included in the study. Among them, 8 opted for immediate implants loading (Group I), in which prosthesis is attached to the implants the same day the implants are placed. While, 16 opted for delayed implant loading (Group II), which is attached at a second procedure after a conventional healing period of 3-6 months. The baseline clinical examination consisted of thorough medical and dental history, general and oral health status, and assessment of the proposed implant site. The study has included 8 patients in Group I due to the unavailability of the data whereas 16 patients were included in the Group II due to the availability and accessibility of the data.
The study inclusion criteria involve individuals who had immediate loading of the implants data along with dental radiographs, as well as edentulous mandible with 2 implants placed in the anterior mandible. Patients with uncontrolled diabetes mellitus, irradiated bone, alcohol abuse, pregnancy, and psychological problems were excluded from the study. Informed consent was obtained from all study subjects before recruiting them in the study. All research procedures were explained to the patients, who provided signed consent to participate in the study. The pre-and post-treatment QoL oral and dental subscale (QoL-OS/DS) were assessed in both immediate and delayed loading dental implant patients after one month of undergoing the treatment.
Structure of the QoL dental subscale. The scale was divided into 4 parts, each addressing a particular aspect of the QoL. The detailed description of each part of the scale is as follows: functional; the functional QoL addresses the functional needs of the patient related to the dental ailment. It analyzes the ability of a patient to perform all the functions related to the use of teeth. This includes 5 items, which are intended to evaluate the ability to take all kinds of food, ability to speak some particular words/phonetics, ability to speak some specific foodstuff, ability to clean teeth/ prosthesis properly, and ability to use opposing tooth effectively. Social: This section analyzes the issues related to the effect of dental ailment on the social QoL of an individual. The 5 items under this section include unwanted attention towards the missing tooth, reduction in participation in social gatherings, avoidance by spouse/partner, recommendations to visit a dentist, and social contacts making fun. Psychological: when the functional and social life of an individual is affected, it obviously affects the psychology. Quality of life OS/ DS developed by the author incorporates 5 items to address the psychological QoL-related to the dental ailment. The 5 items are feeling of ugliness, covering mouth with hand/handkerchief, loss of confidence, continuous thinking about dental problem, and fear of hurting the gums. Financial: a physical ailment is also associated with financial issues. The cost of treatment, loss of work owing to the treatment schedule, and costs to make visits to a dentist contribute to the financial QoL. Quality of life OS/DS interprets the financial QoL through the expenditure on dental prosthesis, costs of visits to a dentist, costs of taking special diet, cost of oral care and dental hygiene, and cost of loss of occupational commitments.
Statistical analysis. The sum of all the scores obtained on QoL-OS/DS provided the information regarding the severity of the problem related to the QoL as encountered by the patient. The pretreatment administration of QoL highlighted the post treatment administration of QOL-OS/DS provided the information about the treatment, impact, and the treatment gaps. This is determined by the differences between the pre-treatment and post-treatment scores on each aspect of the QoL. The QoL-OS/DS scale was checked for its reliability and was found to be reliable, thus ensuring the internal consistency of the scale. The Results. The summary of QoL results showed that among the patients of Group II, the functional (p=0.013) and financial (p=0.013) QoL were affected more severely as compared to Group I patients. It indicated an urgent need for intervention in the Group II subjects related to the issues. Although, the mean scores for Group I subjects were lower than that of Group II subjects for all the aspects of QoL and the total scores. However, there was no significant difference observed between the 2 groups for the total scores (p=0.077). After the treatment, the mean values did not reach the threshold value of 15 for any aspect in both groups. It indicated that after the treatment, the QoL of patients was normal. The overall assessment revealed that the QoL of Group I patients was better than that of Group II patients (p=0.033); however, only the differences in functional and financial aspects were significant between the 2 groups.
The findings of the study were assessing the statistically significant differences between 2 groups in terms of their ability to speak for specific foodstuff and ability to use opposing tooth efficiently. However, Group I subject showed higher scores as compared to Group II subjects ( Table 1) . After treatment, the QoL scores in Group I was found to be maximum for the items ability to use opposing tooth efficiently. The score of functional QoL of Group II had decreased variable, which shows that the patient is satisfied with the delayed dental implant placement. Whereas the score of functional QoL of Group I had a slight decrease in ability to eat specific foodstuff and ability to use opposing tooth efficiently. Observing the social QoL variables, slight statistically significant differences were observed between the 2 groups. However, the unwanted attention towards missing tooth was above the threshold level among the mean scores of Groups II. It was also observed that Group I subjects possess high scores for items 1, 3, and 5 ( Table 1) . While, among Group II subjects, the mean scores for item 1 crossed the threshold limit and values remained the same before and after treatment. The reduction was observed in the values of items 3, 4, and 5, in Group II. The social life of Group II has suddenly changed after treatment from bad to better.
In the psychological QoL after treatment, none of patients in Group I, reached the mean score to the threshold level of 3. However, in Group II, the mean score of items covering mouth with hand/handkerchief had decreased. Increased self-confidence and feeling of well-being were observed in both of the groups. Reduction in feeling of ugliness and loss of confidence had been restored. Moreover, the continuous thinking about missing tooth had been reduced to a great extent ( Table 1) .
For the functional QoL, the mean scores of Group I were significantly lower as compared to that of Group II for overall scores as well as for item; costs of visit to a dentist. Cost of loss of occupational commitments have been equal on both Group I and II. The mean scores of none of the aspects reached to the threshold value of 15 in both of the groups after treatment. It indicated that following treatment, the QoL of patients was well within the normal levels. The overall assessment revealed that the QoL of Group I patients was better as compared to Group II patients; however, only the differences of functional and financial aspects showed a significant difference between the 2 groups ( Table 1) .
The mean scores of Group II were higher than those in Group I, on various issues related to the functional QoL. The ability to eat specific foodstuff such as gram Table 2 -Functional, social, psychological, and financial quality of life (QoL) before treatment.
QoL aspects Group I (n=8) Group II (n=16) Statistical significance Mean±SD t P-value Functional aspect
Ability to take all kind of food Disability to speak some particular words/phonetics Ability to eat specific food stuff Ability to clean teeth/prosthesis properly Ability to use opposing tooth efficiently Total score and peanut was most severely affected. The item wise comparison revealed statistically significant differences only for the item "the ability to use opposing tooth efficiently". In Group II, the tooth was missing since a long time as compared to Group I, so the opposing tooth was not able to grind or chew food efficiently. The total scores for the functional aspects were 10.13±4.52 in Group I and 13.25±0.93 in Group II, thereby showing a statistically significant difference between the 2 groups ( Table 2 ). The mean threshold of 3.00 was crossed for items 3 and 5 by the subjects of Group II, which indicated that the ability to eat specific foodstuff and using the opposing tooth was severely impaired in Group II subjects.
In the context of the psychological QoL before the treatment, no statistically significant difference could be seen between the 2 groups, apart from item 2 (covering mouth with hand/handkerchief ). However, the threshold of 3 was crossed by Group II subjects for 2 items; 1 (feeling of ugliness) and 2 (covering mouth with hand/handkerchief ). Thus, the loss of the tooth for the subjects in both of the groups had a bad impact on their psychological QoL ( Table 2) .
Considering the financial QoL before treatment, a statistically significant difference was seen between 2 groups before treatment. Item 2 (costs of visiting a dentist) and 3 (costs of taking special diets) in Group II subjects showed higher scores as compared to Group I subjects. The patient reported that the missing tooth increased the cost of special diets in the form of juices, fruits, and so forth. However, the threshold of 3.0 was crossed by Group II subjects only for item 2 (costs of visiting a dentist), as most of the patients had already undergone prosthesis or visited the dentist frequently. The results of pre-treatment QoL showed that in Group II, the functional (p=0.013) and financial (p=0.013) QoL were affected more severely as compared to Group I ( Table 2) . Table 3 and Table 4 have shown the results of preand post-treatment on the QoL. Whereas, Table 5 has shown the comparison of change observed among both the groups after treatment.
Discussion. The mean scores of Groups II were higher than those in Group I, on various issues related to the functional QoL. The results of the present study have shown no statistically significant differences were observed between the 2 groups regarding the social QoL before the treatment. However, it was seen that among Group I subjects, the scores were too high (at threshold of 3.00) for item 4 and 5 as compared to Group I ( Table 2 ). The affected tooth in a short span of time attracted the attention of the spouse/partner/ people, which resulted in the suggestions or advice to visit dentist to restore the tooth or people might make fun of it. Among Group II subjects, the mean scores for item 1 crossed the threshold limit because people are often asked when he/she will replace the missing tooth in social gatherings. Similar were the results of the study which was studied with a social perspective. 10 It highlights that policymakers must consider the oral health inequalities when devising an agenda for the dental services, in the form of policies.
No statistically significant difference was found between the 2 groups but the scores of Group II subjects showed a more severe effect on the quality of psychological life because of the tooth loss. Similarly, the study provides that the psychosocial behavior of the individuals gets impacted by the tooth loss and untreated decay, reducing the self-esteem of an individual. 11 The mean scores of Group I subjects were lower than that of Group II subjects for all the aspects of QoL and the total scores; although, there was no statistically significant difference between the 2 groups. 12 The difference in the financial QoL was dependent on the special type of diet which was taken following the procedure.
There are numerous risk elements for both endodontic treatment and implant, which are needed to be considered during diagnosis, screening, and treatment planning. [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] The current theory of implant dentistry is not restricted only to the basic desires, but also encompasses cosmetic or aesthetic corrections and alterations to improve the self-esteem, self-reliance, and self-confidence. The aesthetic success of therapy has become the foremost concern among patients and is considered as a part of the QoL, as the success of dental implants has improved beyond doubt. 15, 16, [18] [19] [20] [21] 23, 24 Dental implants are a successful alternative to conventional fixed and removable prostheses in terms of aesthetics, comfort, chewing, and phonetics. Implant supported rehabilitation significantly upsurges the QoL, self-confidence, and self-reliance among the patients by giving them more comfort and masticatory efficiency. 25 The results have concluded that both the groups showed more or less similar results, but Group I was slightly better than Group II. This is because the majority of the immediate implant loadings were carried out in the anterior aesthetic zone. However, immediate dental implants were not possible in all patients due to the financial reasons. The long-term survival rate was not concluded, due to small sample size and short duration of the study. Moreover, the other short comings observed in the study include the region restriction, which may have limited the study reach.
One of the major limitations of the study is the use of convenience sampling technique; therefore, the findings could not be generalized to other populations. The study failed to obtain data from patients attending the clinic randomly because of incomplete databases. Thereby, future studies using prospective design should include equal sample sizes for both control and experimental group based on complete databases. It is also possible that variables concerned in this study might be inflated by the questionnaire specific method variance because the questionnaire was self-administered. The implant size plays an important part in its success, which has not been focused in the present study. The present study have used different sizes of implants; however, the bone type was not considered for analyzing the success of implant. There is a significant influence of bone type on the long-term success of the implant. Additionally, true randomization for this study was not feasible because the baseline, pre-treatment, and QoL was significantly different.
In conclusion, future studies need to undertake such follow-ups to gain better understanding of the immediate and delayed implant loading into the extracted site and its effect on the QoL in pre-and post- insertion period. Moreover, unlike this study, future studies need to assess the external validity by applying same questions to dental patients in different centers and other cities in Kingdom of Saudi Arabia.
